Infrared and Raman spectra of Fe(OH) 2 , "white rust", were measured between 7 GPa and 21 GPa at ambient temperature. The frequency of the infrared-active A 2u and of the 
Introduction
Brucite-type hydroxides with the general formula M 2+ (OH) 2 (M 2+ is a divalent cation) present a layered structure with hydrogen atoms isolated between sheets of M 2+ O 6 octahedra, and are widely considered a model system for characterizing hydrogen bonding in oxides. Extensive high-pressure experimental and theoretical studies have been carried out on Mg(OH) 2 , Ca(OH) 2 , Co(OH) 2 and -Ni(OH) 2 1 2 3 4 5 6 7 8 9 10 , whereas information available for the Mn, Fe, Cd members of this isomorphous family is restricted to ambient pressure 11 12 .
The application of pressure on these apparently simple materials has revealed a range of important effects, such as progressive softening and broadening of the OH stretchingvibration mode detected in all the studied compositions, and the loss of X-ray diffraction peaks at 11 GPa in Ca(OH) 2 . No clear evidence of structural transformation has been detected by x-ray diffraction, however, and the "internal" oxidation has been associated with the disordering of H ions caused by H H repulsion enhanced by compression 13 , in agreement with the results of high-pressure neutron diffraction on Co(OD) 2 7 . The purpose of the present study is to test the validity of this hypothesis by vibrational spectroscopy. Finally, layered hydroxides are considered appropriate analogs for understanding dense hydrous silicates, which play a key role in the retention and transport of hydrogen ("water") in the Earth interior 14 .
Material synthesis and experimental methods IR absorption was measured between 1000 and 4500 cm -1 using a Bruker Optics Vector-33 interferometer, with a globar source and liquid-nitrogen cooled CdTe detector. Data were collected at 4 cm -1 resolution. The spectra were corrected for diamond absorption and instrument rensponse, and the relative absorption peaks were fitted to pseudo-Voigt line shapes after background subtraction.
Raman scattering measurements were performed using the 488 nm line of an Ar-ion laser. Data were collected using a 1800 grove/mm grating spectrometer and a CCD detector. The data collection times ranged between 25 and 1000 s. Raman spectral features were fitted to pseudo-Voigt line shapes after background subtraction.
Pressure was determined by the ruby R 1 fluorescence line shift, using the hydrostatic calibration by Mao et al. 15 . Ten different ruby grains were measured at each pressure, and the scatter never exceeded 0.5 GPa.
Results and discussion
Fe(OH) 2 , "white rust", crystallizes in the hexagonal system (space group 1 3m P , Fig.1 ). It is isostructural with brucite, Mg(OH) 2 , and the simple hydroxides Ca(OH) 2 , Mn(OH) 2 , -Co(OH) 2 and -Ni(OH) 2 .
Factor group analysis at the Brillouin zone-center determines that there are two internal stretching OH vibrations, the symmetric A 1g (OH) and the antisymmetric A 2u (OH) modes, and six lattice modes, A 1g (T), A 2u (T), E g (T), E u (T), E g (R), E u (R) (Fig. 2) .
The present study focused on the behavior of the Raman-active A 1g (OH) mode and the IR-active A 2u (OH) mode between 7 and 21 GPa (Fig. 3) . In the range between 690 and 750 cm -1 we have also observed a Raman spectral feature which does not correspond to any of the Raman-active lattice modes observed for Fe(OH) 2 at ambient conditions 11 . We assigned this feature to the rotation E g (R). This lattice vibration is often not detected in studies of transition-metal hydroxides 11 and it has been only observed in one highpressure Raman study of -Ni(OH) 2 9 . The spectral line assigned to E g (R) has a positive linear pressure dependence, / P = 4.0 ± 0.2 cm The frequencies of the OH stretching modes, A 1g and A 2u , decrease almost linearly with increasing pressure, and do not exhibit hysteresis (outside estimated errors) on decompression (Fig. 4) . A linear fit to the frequencies yields zero-pressure values of 3628 :
where k r -3 is a force constant for a coulombic interaction, and r is the metal-oxygen distance and µ is the reduced mass. The behavior of alkaline-earth and transition-metal hydroxides frequencies is visibly different (Fig. 5) . (Table 2) .
Pressure-induced softening of the OH stretching modes is accompanied by peak broadening and loss of intensity for the isostructural Mg(OH) 2 , Ca(OH) 2 
